Insulin synthesis, secretory competence, and glucose utilization are sensitized by transgenic yeast hexokinase.
Glucokinase regulates insulin secretion by controlling the rate of glucose phosphorylation. In this report we utilize islets transgenic for high affinity yeast hexokinase to examine the role of glucose phosphorylation on other beta cell functions. Normal pancreatic islets responded to culture in low glucose by lowering insulin synthetic rates, becoming depleted of insulin and insulin mRNA, losing competence to respond to glucose with increased insulin secretion, and lowering glucokinase levels by one-half. In transgenic islets, increased high affinity hexokinase activity provided significant protection against reductions in all parameters of insulin synthesis and helped preserve the competence of beta cells to secrete insulin. The transgenic hexokinase also increased the rate of glucose utilization. These results demonstrate that glucose phosphorylation and presumably glucokinase mediate these glucose regulated responses. Of the parameters measured, only the change in glucokinase activity did not show an effect of the yeast hexokinase transgene. We also found that yeast hexokinase transgene expression was regulated 10-fold by glucose. This is the first demonstration of glucose inducibility of the insulin promoter in transgenic mice.